petroleum ether (PE) (6090 C)acetone (AC) gradient system (100:1, 50:1, 20:1, 10:1, 2:1; each 10.0 L) to yield fractions P1P6. After recrystallization of fraction P3 (0.5 g) with PEAC (1:1, 10 mL), 4 (210 mg) was obtained. Similarly, 5 and 6 (200 mg) were obtained from fraction P4 (2.0 g). Fraction P5 (1.2 g) was further purified by Sephadex LH-20 column (2.5  50 cm) chromatography eluted with CHCl 3 CH 3 OH (1:1, 1 L) to yield 7 (100 mg). The EtOAc-soluble fraction (210 g) was concentrated and subjected to a silica gel (1.0 kg) column (8  80 cm) eluting with a PEAC gradient system (50:1, 20:1, 10:1, 2:1, 1:1 each 10.0 L) to yield fractions E1E8. Fraction E1 (2.5 g) was further purified by Sephadex LH-20 column (3.0  60 cm) chromatography eluted with CH 3 OH (1 L) to yield 8 (300 mg). Fraction E4 (4.0 g) was chromatographed on a silica gel column (3.0  70 cm) eluting with PEAC (5:1, 1 L) and then on a Sephadex LH-20 column (2.0  60 cm) eluting with CH 3 OH (1 L) to afford 9 (200 mg). Fraction E6 (2.5 g) was chromatographed on a silica gel column (3.0  70 cm) eluting with PEAC (4:1, 2 L) to give 10 (100 mg). Fraction E8 (5.5 g) was purified by silica gel chromatography (3.0  70 cm) with PEAC (4:1, 3 L) to afford fractions E8-1 to E8-5. 
Assay of DPPH radical scavenging activity
Briefly, the methanolic solution (2 mL) of DPPH (0.2 M, Sigma, St. Louis, Mo., USA) was added to 2 mL of methanolic sample solution, and the mixture was kept at room temperature in the dark for 30 min. Vitamin C (99%, Acros Organics, New Jersey, USA) and vitamin E (98%, Tokyo Chemical Industry Co. Ltd., Tokyo, Japan) were selected as positive control.
The decrease in the absorbance at 517 nm was measured and the inhibition percentage of radical scavenging activity was calculated as [1  (A 1  A 2 ) / A 0 ]  100%, where A 0 was the absorbance of the control (without sample), A 1 was the absorbance in the presence of the sample, and A 2 was the absorbance without DPPH.
Assay of hydroxyl radical scavenging activity
Briefly, the reaction mixture (3 mL) contained 0.5 mL FeSO 4 (9 mM), 0.5 mL H 2 O 2 (1%), 0.5 4 mL salicylic acid (20 mM), and varying concentrations of sample. After incubation for 0.5 h at 37 C, the absorbance of the hydroxylated salicylate complex was measured at 510 nm.
Vitamin C and vitamin E were selected as positive control. The percentage scavenging effect was calculated as [1  (A 1  A 2 ) / A 0 ]  100%, where A 0 was the absorbance of the control (without sample), A 1 was the absorbance in the presence of the sample, and A 2 was the absorbance without reaction mixture.
Inhibition of lipid peroxidation in rat liver homogenate
Briefly, mice were sacrificed by cervical dislocation, and the liver was removed immediately and washed with cold saline. Then the liver was cut into pieces and a 10% solution of homogenate in cold saline was prepared. The 10% liver homogenate was incubated with 0. 
